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M&TTTR SOLUP T.K PACKAGE 

This invention relates to a water soluble or 
water dispersible package containing separate components of a 
final composition, and to a process for producing such a 

5 package. pesticideSf e . g . ne rbicides, are often 

potentially harmful materials and are commonly produced as a 
concentrated solution or dispersion in an organic liquid as 



30 



35 



a gel or in solid form. Such chemicals are typically supplied 
in a metal or blow-moulded plastics container. To use the 
chemical pesticides, ..«. herbicides, a quantity of the 
pesticide is measured out of the container in concentrated 
Lrm and then mixed with a large volume of water bef ore being 
sprayed onto a locus to be treated or onto plants. Such 
concentrated materials are frequently highly toxic so great 
care must be taken in measuring and mixing them to avoid 
spillage and to avoid human or animal contact with the 
concentrated pesticide. 

Efforts have been devoted to the design of containers 
to minimise the risk of accidental spillage of their contents 
when used and also to reduce residues remaining m the 
containers after use. Plastics containers with * 
facilitate pouring of their contents have been used. Blow 
moulded plastics containers having hollow handles have been 
ffi ade in which the hollow handles are isolated from the body of 
the container to avoid retention of material in the handle 

Nevertheless, with present packages it is relatively 
easy to spill the contents during the mixing process with the 
resulting risk of contamination of the environment and risk of 
contact with humans or animals. Also, it is relatively rare 
to empty containers. Thus farmers, and other users, tend to 
have partly full containers left around. These represent a 
further hazard. Even when all of the contents have been used 
it is difficult to dispose of the empty container. It is also 
difficult to wash adequately the containers and measuring 
instruments in which the concentrated pesticides are handled. 
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=.„ t a further hazard to personnel and to 
mese devices represent a further 

the environment. to package agricultural 

» has been proposed to* atJapte d to 

chemicals in a -t*i»er^r = ~ sp „ y tanJc . Ih . 
5 so re« onto a corresponds tttt* «» . when a 

10 ^*^rr.p^ofi^« a -— 

tight seal is -t achieved ^ e 

" MS alS ? ^ ^Jch releases the packaged 
. in a water soluble •"f™**'^. suo h applications 
chemical only after contact w^ ^ Qf taown water 

15 have however been l»t-* ^ ^ prone to rupture. It 
° OTta Toimcult « -id pinholes at beat-sealed 
n as also proved leaking of the contents and 

joints in ccntamers >-^»» of the container 

unacceptable weakness in the ma 
20 adjacent to heat sealed joints. over come the 

The present ^ and 

oisadvantages of Known * ^ ~ 

contact with water in which i tal con tact of 

dispersed, minimising thepossibx humans or 
the undiluted material with the envxronment 

30 animals; provided in unit dosage form 

the chemxcal can be proviu 

^ the need for -U ^ ^ ^ „ the 
35 packaged chemical 1 be simpl, Piuced in water pnor to use 

of the chemicals; 



PCT/EP92/02428 

WO 93/08095 




- 3 - 

the need for washing out of the residual 
epical fro* containers to render the. safe fo, : dis »~a^i. 
removed: contains which have heen in contact with tt. 
Placed chemical remain uncontaminated which facilitates 

5 their ««— JJ^^ u in ^ £orn with tt e 
two separate components both stored so as to he released for 
eixture and contact with water when activation is reared, 
mixture an ^ ^ ^ ^ ^ components is 

10 toxic Typically the toxic component is an agrochemical. 

" pelrablT. Pssticidal composition or plant growth regulator 
+ ^-.ferablv it is the pesticidal composition. For the 
™s oT^ Present specification and/or clains, the teres 
3" end ..grochemical- encompass pesticidal compositions 

15 - ^ C:T:^.«. a first embodiment of the 
present invention. FIG. 2 illustrates a second embodiment of 
tt e present invention. ^ ^ ^ ^ ^ ^ 

2 „ dissolves in water, may be cheaply and easily " 
unexpectedly strong and resistant to rupture or breakage. 

Accordingly the present invention provides a 
package containing a toxic composition which 
I first sheet of non-planar water soluble or water dispersibl. 
25 material, a second sheet of water soluble or — 
material superposed on the first sheet and sealed to it by 
continuous closed water soluble or water ^ 8 ^ 

along a substantially planar continuous region of the 
e perpo sed sheets, and a third sheet between the first and 
30 second sheets and ioined to them along the "*>~-«~£ 
water soluble or weter dispersible heat seel, whereby, the 
t^rd sheet divides the pacKage into two seeled compartments 
which open on exposure of the package to water. 

The invention further provides a process for 
35 producing a package which comprises: moulding a first sheet 
of water soluble or water dispersible material to form a non- 
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, eomDrisi ng at least one recess adapted to retain 
planar sheet comprisxng a bounded by a 

a toxic composition, tne 

substantially planar flange; mu lti-component 
placing at least one component of a 
4„ fhe at least one recess; 
5 CO ° POSlt 7 la in second — t on the flange and across every 

reCeSS ' , „4no a third sheet of water soluble or water 
P ! .f^ver said second sheet to enclose 
"•"TVE onHnr^er cogent or said multi- 
10 therewith at .least 

component .-W"^*"' seoona and third sheets along 
* ritinnoos water soluble or .water 

dispersible heat seal. ™ferabiv a pesticidal 

The composition is preferaoxy v 
15 I Mv in the form of two components 

trr 'toT cr 1 ^ - — -» - - 

position is ~ --^rsuion may he in Uguid 

-i It may comprise any 

„ form, or solid for., J tac J t . ««. the 

ccposltron » in ^ c Usraia . e.g. an 

solution or of a dispersion forB 

' ^ tetr^thr^ 'invention T eraU V 
* in from 0 1 Jams « 7Kg, preferably ig to 5Kg, where the 
^ Tis iTsolid form. Where the composition xs in 
composition is in soxiu - ftnta ins from 1ml to 

30 Uguid or gel form, ^ ^XT^Zl 0.5 to , 
10 litres, preferably from 0.1 to 3 litres, 

litr „ i. also — ran^ ^ 

- - a <- least about 5% by volume, so as 

35 rssr -~«- - - — 

during the production of the package. 
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or 
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Typically the two sheets of water soluble or 
water dispersible material are of the same material, but they 

may be different. 

When the pesticidal composition is in liquid or 
5 gel form and comprises an organic solvent, the water soluble 
or water dispersible material will be one which is insoluble 

in the organic solvent. 

Suitable water soluble or dispersible materials 
are polyethylene oxide and methyl cellulose. More preferably 
10 a polyvinyl alcohol (PVOH) film is used. Such a PVOH film may 
be a partially or fully alcoholised or hydrolysed, e.g. 40-99%, 
preferably 70-92% alcoholised or hydrolysed, polyvinyl acetate 

flllB ' The polyvinyl alcohol film may be unoriented, 

mono-axially oriented or bi-axially oriented. Water soluble 
materials are preferred since they provide less disposal 
problems. The materials used will generally be cold water 
soluble; cold water soluble polyvinyl alcohol is preferred. 
It will be understood that other materials may be used when 
the package is to be dissolved or dispersed in water or hot 
water. Generally the water soluble or water dispersible 

material will be flexible. 

The maximum tensile strength of the material of 
the envelope is preferably at least 20, more preferably from 
25 30 to 80, N/mm* and the elongation at break is preferably 200 
to 380%, more preferably from 220 to 350%. Testing for these 
values is generally carried out at 23 -C and 50% relative 

humidity. . 

When the pesticidal composition is in liquid or 

30 gel form it is particularly important to avoid pinholes in the 

package through which leakage of the composition may occur. 

in such cases therefore the water soluble or water dispersible 

material will typically be a laminate, generally of two layers 

of different, or preferably the same, water soluble or water 

35 dispersible material, as pinholes are unlikely to coincide in 

two layer of material. Typically the laminates will consist 
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* 2 layers of thickness from »«.'*> W preferably about 
of 2 layers «^ the thickness of the layers 

40tm, each. Generaxxy ™ ven t rupture of the 

•n t» tent to the minimum needed to prevent rupv 
will be kept to w» .Hsnersible material is 

the water soluble or dispersiexe * 

package, so that the war possible and the 

5 dissolved or dispersed as quickly as po 

pesticide then released. ± 
When the pesticidal composition is m so 

foOT , the — - t.C^^ 
l ° "I XTo tTtZ thic*! However, in cases where it is 

to prevent the escape v 

«. ■ i the type described above may be used. As wirn 
material of tne type « ^^vness of the 

20 - nofsuffer fro* — . « - ^Xe 

continuous seal and has no geometrical ^7*^""' ^ ' 

pesticides (such as insecticides, fungicides, 
'caricides or nereides; or plant growth regulators or plant 
orients, , a list of the pesticides which can be used in the 
in mckaae of the invention includes: 

30 ***** fungicides such as triadimeton, tebuconazole, 

prochloraz, triforine, trideaorph. propiconazole, ££££ 
Lrodione, Mtalaxyl, bitertanol, iprobenfos, fl»iU*ol. 
fosewl propyzaBide, chlorothalonil, dicblone, mancozeb, 

35 pinole" »aneb, vinclozolin, fenari*ol, bendiocarb, 
captafol, benalaxyl, thiram? 
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herbicides (or defoliants) such as quizalofop 
and its derivatives, acetochlor, metolachlor, imazapur and 
imazapyr, glvphosate and gluphosinate, butachlor, acifluorfen, 
oxyfluorfen, butralin, fluazif op-butyl , bifenox, bromoxynil, 
ioxynil, diflufenican, phenmedipham, desmedipham, oxadiazon, 
mecoprop, MCPA, MCPB, linuron, isoproturon, f lamprop and its 
derivatives, ethofumesate, diallate, carbetamide, alachlor, 
metsulfuron, chlorsulfuron, chlorpyralid, 2,4-D, tnbufos, 
triclopyr, diclof op-methyl, sethoxydim, pendimethalin, 
trifluralin, ametryn, chloramben, amitrole, asulam, dicamba, 
bentazone, atrazine, cyanazine, thiobencarb, prometryn, 2-(2- 
chlorobenzyl) -4 , 4-dimethyl-l, 2-oxazolidin-3-one, f luometuron, 
napropamide, paraquat, bentazole, molinate, propachlor, 
imazaquin, metribuzin, tebuthiuron, oryzalin, flupoxam; 

insecticides or nematicides such as ebufos, 
carbosulfan, amitraz, vamidothion, ethion, triazophos, 
propoxur, phosalone, permethrin, cypermethrin, parathion, 
methylparathion, diazinon, methomyl, malathion, lindane, 
fenvalerate, ethoprophos, endrin, endosulfan, dimethoate, 
dieldrin, dicrotophos, dichlorprop, dichlorvos, azinphos and 
its derivatives, aldrin, cyfluthrin, deltamethrin, disulfoton, 
chlordimeform, chlorpyr if os , carbaryl, dicofol, thiodicarb, 
propargite, demeton, phosalone; and 

plant growth regulators such as gibberellic 
acid, ethrel or ethephon, cycocel, chlormequat, ethephon, 

mepiquat. . 

Where the pesticidal composition is in liquid 

form, then suitable organic solvents which may be used as 
carriers in the pesticidal composition include petroleum based 
solvents, e.g. petroleum ethers, mineral oils, aliphatic or 
aromatic hydrocarbons, e.g. hexane, octane, cyclohexane, 
benzene, xylene and naphthalene, halogenated aliphatic or 
aromatic hydrocarbons, e.g. carbon tetrachloride, chloroform, 
methylene chloride and chlorobenzene, esters, e.g. amyl 
acetate, ketones, e.g. cyclohexanone, ethers, or a higher 
alcohol (lower alcohols may migrate through the water soluble 
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or water dispersible -T — J^Si entlope, 
— * in product ^".nts. e.g. mixtures 

* will be — ^irTo^r solvent such.as a Ketone 
of a hydrocarbon *°^ Ve " J ^ The organic liguid 

s or a higher alcohol, « ^tairu, lees than 2 to 

-* "° I " SOMbly i ^ "coition to ensure that it 
3% of water by weight of xne com? 

ooes not leak prematurely fro* the , p^gs- ^ 
such composition* may comprise, in a 

• ► of an organic solvent as a carrier 
10 cr in some case, instead of . an *, ^ ^ ^ ^ ^ 

or diluent, a ^ac^t which ^ sur£actants may he 
contains less than 2 to w for example 

ot ionic «»» ^^derivatives, products 

^phoricinoleates, ™ ^ aIkyX and polyaryl 

« — OT ofJct^cls, or carboxylic acid 

phenols, e.g. nonyl or o j r „_ been re „dered soluble by 
esters of anhydrosorbitols which have been r 

verification of the ^Jf^X^^ 
ethylene oxide, alkali and alkaline eartn Md 
2 0 sulPhuric acid esters and sulphonic ^-f^f Valine 
*~^JZ~ZZZZ?J£?**^ acid 
^vatC — - — and calcium lignosulphonates end 

— - ^rX^rir -composition may 

" comprise up toU. efg. from 0.0. to 

L=ired it may comprise higher proportions of surr 
lf desired, it y ^sifiable suspension 

,or example up to » ^ conc entrates. 
concentrates en up ^ in - ^ ^ ^ ^ 

30 Tne co . , m „, ^ increased viscosity 

rendered thixotropic to provxde a gel. J » if 

ia the contents can reduce the likeliho 

package is subjected to ^otropic by the 

rrn'^sr a ^ — 
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Gels which are of particular interest in the 
invention are organic gels which have viscosities of 600 to 
30,000 centipoise, preferably 1,000 to 12,000 centipoise, and 
still more preferably 1,000 to 5,000 centipoise. 
5 According to another aspect of the invention, 

the material or gel which is used in the invention is 
essentially a material which has a phase difference phi 
between the controlled shear stress and the resulting shear 
strain, such that tg(phi) is less than or equal to 1.5, 
10 preferably less than or equal to 1.2, Tg(phi) is the tangent 
of the phi angle (or phase difference) . The measurement of 
phi is made by means of a rheometer having a flat fixed plate 
and a rotating cone above this plate such that the angle 
between them is less than 10", preferably less than 4°. The 
15 cone is caused to rotate by means of a controlled speed motor; 
the rotation is a sinusoidal one, i.e. the torque and the 
angular displacement change as a sine function with time. 
This angular displacement corresponds to the hereabove 
mentioned shear strain; the torque of the controlled speed 
20 motor (which causes the angular displacement) corresponds to 
the hereabove mentioned controlled shear stress. 

It is known that a gel is generally a colloid in 
which the dispersed phase has combined with the continuous 
phase to produce a viscous, jelly-like product; it is also a 
25 dispersed system consisting typically of a high molecular 
weight compound or aggregate of small particles in very close 
association with a liquid. The gels used in the invention 
have basically an organic continuous phase. In contrast, most 
of the existing materials/gels are water based and have an 
30 aqueous continuous phase. Furthermore, the gels used in the 
invention have essentially one physical phase, at least as can 
be seen when visually observed. Preferred gels in the 
invention are also gels which can be divided by cutting and 
whose cut parts are able to merge together by simple 
35 juxtaposition. 

The concentrations of pesticide or herbicide 
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absolved or dispersed in the organic liquid or in the gel 
!TZer!Lr he those conventionally used: in order to 
t ,TZ ^L of each package, however, concentrations Bay 
reduce the bulk of eacn j Dr «f.rably contain at least 

be increased. Each package will preteraoiy . 

Hhen the pesticidal composition is in solid ro 
then it nay comprise any conventional carrier or diluent which 
then mm i ' contains less than 5 to 10%, 

™ JLs are aluminium silicate, talc, calcined Magnesia 
- Z^Z, "Ulciun Phosphate, powdered cor* adsorbent 
^"ntacK and clays such as kaolin and b^tonit.^ So£ 

C(3 surfactants, such as dispersing 

15 . rrrreZie" - zi^ — «— ■ 

"xT^e c a - such surfactants nay also be used as diluents or 
carriers. ^ ^ positions in liquid torn, the 

of the present invention nay be prepared by conventional 

25 ,ManS - ^ packages of the present invention nay be 

inside an additional outer container. Such a container nay 
^e additional strength and if water resistant nay serve 
t„ protect the package of the present invention from 

The outer container is 

30 accidental exposure to water. The our 

preferably sealed to avoid exposing the package of the present 

invention to undue moisture. 

It will be appreciated that the package of the 

present invention comprises more than one compartment which 
35 L contain the same toxic compositions or components of a 
35 may conwn Such multi-compartment packages 

multi-component composition, such muiri comp 
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are particularly useful where a combination of components are 
to be employed together and where the components are 
incompatible for a prolonged period, for instance if they 
react chemically. Two or more different toxic compositions 
5 may be present in the package. One or more of the 
compositions in a multicompartment package may comprise a 
component, such as a surface active agent which is 
incompatible with the toxic composition or which it is simply 
desired to package separately. 
10 Although it is preferred that the dividing sheet 

which separates the two compartments of the package itself be 
formed of water soluble or water dispersible material, any 
other material compatible (as regards heat sealing) with that 
used for each of the outer sheets can be used because removal 
15 of the two outer sheets by dispersion or dissolution will 
release the two components of the composition for dilution in 
the surrounding mass of water and for reaction when they come 
into contact with one another. The fact that the dividing 
sheet may still be present in the thus-constituted pesticidal 
composition will be no great disadvantage provided this does 
not lead to disturbance of mechanical handling operations such 
as spraying of the composition (for example by the sheet 
blocking. the spray holes). Where the dividing sheet itself 
dissolves or disperses, the best possible results are 
25 obtained. 

The structure of the package may in one example 
comprise a single thermoformed tray having a first component 
of the pesticidal composition placed on the floor of the tray 
and then covered by a dividing sheet which ultimately becomes 
sealed to the flanges of the thermoformed tray by sealing, and 
then the completion of the package would comprise placing a 
second component on the dividing sheet and subsequently 
covering that second component with a further water soluble or 
water dispersible sheet which thus encloses a second component 
35 and closes the package as a whole. 

A further possibility involves the formation of 
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two fX anged trays, by thermoforming or vacuum ■ «™ 
«Lr soluble or water dispersible sheet material and then 
miing the first tray with at least one first component 
coveZ, that tray with the dividing sheet »d sealxn, the 

s covering sheet to the f Xanges of the tray to encXose saidat 
xeast one first component, then placing at least one father 
component in the second tbexmof ormed tray and 
the already completed first thermeformed tray, >ts contents 
and dividing sheet whereby the cover sheet for the first tray 

L „ Si f^s the dividing sheet between the first and second 
«ays the sealing of the package is completed by sealing th 
dividing sheet material which covers the flanges of the f xrst 
£ly to the f xanges of the second tray, by a water soluble or 
water dispersible seal.^ ^ ^ ^ ^ 

15 comprise loosely formed pouches which include a third sheet in 
the structure to divide a first compartm«t from a second 
Apartment, where the third sheet is optionally water solute 
or water dispersible and is in any case sealed to the 

,„ Liters of the two outside sheets, with the various 
components of the herbicidal composition in the package to 
either side of the third sheet, such a package may be formed 
by leaving the beat seal open along one edge of the package so 
as to allow access of a filling no«le into the package 

25 alternately to each side of the dividing sheet, and then 
completing the seal to close the two compartments and to form 
a continuous water soluble seal around the dividing sheet. 
Ihe degree of filling of the pouches will maintain two limp 
water solubXe or water dispersible outer sheets in a non- 

30 planar configuration. 

If desired, there may be several such containers 
joined edge-to-edge, for example by using a thermoformed tray 
which has a plurality of compartments therein separated by web 

regions of the dividing sheet. 
35 ~ " It W iii be appreciated that a multi-component 

pesticidal composition may be stored in more than two 
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compartments if additional dividing sheets are provided, with 
a component of the composition sandwiched between two of the 
dividing sheets of such a package. 

It is envisaged that the water-soluble package 
in accordance with the present invention may be used for 
various multi-component materials which are hazardous, i.e. 
toxic, upon exposure of humans thereto but which are desired 
to be combined in a safe environment, for example in a water 
tank. 

Preferably the packages according to the 
invention should release their contents in less than about 10 
minutes. Typically the packages will be placed in the spray 
tank of a conventional sprayer. The tank will generally be 
partly filled with water, and the package added. When the 
15 tank is provided with means to agitate the water, the contents 
of the bag will be released more rapidly. It is preferred 
that release should take place in less than a minute, for 
example in 30 to 40 seconds. It will be understood that the 
time taken to release the pesticide will depend upon a number 
20 of factors apart from the nature of the bag, including the 
temperature of the water and the level of agitation. 

The packages of the present invention may be 
obtained- by first deforming a sheet of water soluble or 
dispersible material so as to form a recess adapted to retain 
25 a pesticidal composition. This may be achieved for example by 
a vacuum f orming where the sheet is def ormed to conf orm to the 
shape of a suitable mould and may, if desired, be a 
thermoforming process to cause the sheet to retain its shape 
after release from the mould. 
3Q where the deformation is by vacuum forming, the 

mould may be equipped with perforations through which the 
space between the mould and the sheet can be evacuated. 

Where deformation is by thermoforming, the sheet 
may be driven against the mould by vacuum forming, or by 
35 applying a superatmospheric pressure to the other side of the 
sheet, or by mechanical displacement of the sheet (plug 
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forcing) . ^ „ tte invention ar. shown, 

„y way of illustration, in the accompanying drawings in which: 
Figure I illustrates a package formed by 
5 reforming or vacuum forming a sheet (1) of water ^soluble 
M t«rial into a mould (2), a first component (3) of a 
pesticidal composition being placed in the ^ recess formed and 
covered by a second sheet (4) of water soluble material. A 
^component (5, of a pesticidal composition is contained 
" a recess above the second sheet (4, and a third sheet w 
of water soluble material covers the second component of the 
pesticidal composition. A heat seal (7, on the flange of the 
package then provides the necessary seal. 

Figure H illustrates a package in which a first 
component (8) and second component (9) of a Pesticidal 
composition are contained- in a pack.,, which 
loosely formed pouches as a third sheat (10, which- 
optionally water soluble or water dispersible and is heat 
sealed (11) to the perimeters of the two outside sheets. • 
It will be understood that, for example, two 
adjacent sheets (!) and (4) or sheets (1) and (6) or (4) and 
(6 > may be derive from a single sheet of material by folding. 

in order to ensure optimum processability the 
h..t ...ling is generally carried out at 15 to 25-C and 15 to 
85% relative humidity <SH> . The relative humidity is 
preferably 35 to 55%. Some routine experimentation may be 
required to obtain a suitable heat seal depending on the 
package material, e.g. the particular grad. and thickness of 
^VOH chosen. Ih. quality of th. S..1 can be checked, for 
example by visual inspection for areas of opacity or for 
bubbles, imperfections in the seal may give rise to a lack of 
water solubility or water dispersibility of the seal. The 
heat sealing process can be carried out on conventional heat 
sealing equipment which permits control vari.tion of the 
sealing jaw temperature, jaw pressure and dwell ti»e. 

' ' The following Examples illustrate the invention. 
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in the Examples BIO 88 end Buctril ere trede marks. 

CoBme rcially available cold water-soluble 
polyvinyl alcohol file (Solublon KA/KA, a laminate of two 
Hyers each of 40 microns thickness: total thickness 80 
herons, is used on a suitably modified continuous 
ther.ofor.ing machine. Three separate rolls of the same film 
are used. The first film is heated at 110-c and then 
thereof ormed into a mould, the draw depth being a maximum of 
60mm, with a forming time of 2 seconds. The first product to 
be packaged, as solid Water dispersible granules, is placed in 
the recess thus formed. * second sheet of film is heated to 
H0-C for 2 seconds then Mediately placed across the recess 
W formed and on top of the first product. The recess is 
evacuated which draw, the war. second sheet of film into the 
recess and the film is heat sealed using a sealing temperature 
of 155-C with a dwell time of 4 seconds. The mould depth and 
fill sise are such that the first product only partially fills 

the cavity. . _ , 

A second product, in the for. of a gel, is 

placed in the recess and a third sheet of film is placed 
Loss the recess and sealed to the 2 film combination using 
a sealing tcperature of 200-c with a dwell time of 3 seconds. 

The production of the water-soluble bags is 
carried out at 21-C (roo. temperature) and a relative humidity 
of 38%. 

Smmi ^ k packa ge is made following the procedure 
described in Example 1. A first film is thermofor.ed into a 
sould and the resulting recess is 50* filled with 150 g of a 
,0% atrasine solid water dispersible powder herbicide A 
second sheet of film is heat sealed just above the solid line, 
leaving approxi»at.ly one half of the entire package unfilled. 
The Zss is filled with 150 g of the herbicide -Buctril" as 
a gel formulation and a third sheet of film is heat sealed 
across the recess. The resulting package is approximately 85% 
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The 



n„« the ael portion of the package. The 
full after sealxng the gel P stre „gthen the 

-ainder of unfilled space xs ^ ^ . n ^ 

b ag against sudden shock. The term ^ vox _ ^ 

Examoles means that the package xs not f xllea to p 
5 S« substantially no air spec, -v. the contents. 

a package is prepared following the procedure 
scribed in E»*ple 1. X first film of polyvinyl alcohol is 
into a nould and the "suiting recese is * 
„ filled with, oo go, A se-n * — 

is heat sealed }ust aeove ^ e 50 
one third of the entire package unfilled. 50 
. approxxmately one J*xr ^ into toe rece ,s and a 

grams of a surfactant, Bio bb xs y The 

15 tL recess. The remainder of unfilled space is voxd 

^ order to strengthen the bag against sudden shock. 

* package is prepare following the procedure 
20 described in Exanple 1. A first f il» of polyvinyl alcohol 

tt— • in" a nould, the resulting recess , u ^1 - «xth 
300 g of a herbicide liquid and a second sheet of f .In is hea 
sealed Just above the top of the liguid Una. leav n, 
»™roxinately two thirds of the entire package unfxlled. 250g 
25 "Terlicide atrazine 30 as a wettable powder is poured 
"the recess and a third sheet is heat .»l.d across the 
recess, such that the sealed package xs 85% full. The 
render of unfilled space is void in order to strengthen the 
bag against sudden shock. 

30 EaBEiS ^ a package is prepared following the procedure 
described in Ekanple 1. A first film of polyvinyl alcohol is 
Termed into a nould and 300g of an insecticide powder, 
c^aryl 80S, is poured into the resulting A second 

, B sheet of f iln is heat sealed just above the solid Ixne, 
" t^lg app-xinately of the entire package unfilled. ,0, 
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of the insecticide cypermethrin as a gel is poured into the 
recess and a third sheet is heat sealed across the recess, 
such that the package is 90% full. The remainder of unfilled 
space was void in order to strengthen the bag against sudden 
shock. 

Example 3 ^ 
A package is prepared using cold water soluble 

polyvinyl alcohol films (Solublon KA/KA) of different 

thicknesses. A first film of polyvinyl alcohol film of 250 

microns thickness is thermoformed into a mould. The recess 

thus formed is filled to approximately 33% of capacity with 

lOOg of a herbicide gel and a second sheet of film of 175 

microns thickness is heat sealed just above the top of the 

gel. 50g of a surfactant, BIO 88 is poured into the recess 

and a third sheet of film of 100 microns thickness is heat 

sealed just above the liquid line. The package is then 

approximately 66% full. 50g of a third product, a sulfonyl 

urea herbicide water dispersible granule, is poured into the 

recess and a fourth sheet of film of 80 microns thickness is 

heat sealed across the recess. A small amount of residual 

void space is left in each bag section for shock protection. 
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rtAIMS 

, X package containing at least one toxic 
v LL» comprises a first sheet of non- 
composition which package »t»rUl, a second 

^ TTIZTJ ^ disperses materia! 
~* °' a 0T*. « irTsneet »d sealed to it by a continuous 
superposed on *• *«~ ais persible heat seal along a 

closed water soluble or w*ter P super posed 
substantially planar continuous c rtMt , 

sheets, and a third *"* J^ZS^ c^ed — 
and Joined to them along said contin 8h eet 

or water seconded compartments 

divides said package into first ana 

.^ch open on exposure^ , ta which 

15 the third sheet is J^TS-*. to claim i or 

herein the first. ^eLnd and third sheets are made of the 
same material.^ wording to claim 1. 2 or 3, in 

-„ water soluble or water dispersible sheets each 
which the said water solubl watar soluble or 

comprise a laminate of at least two i j 
^er dispereible materia^ ^ ^ 

comprise two layers each having a threes from 2 0,m to i». 
6 a package according to any 
25 preceding claims, in which the toxic composition is an 
sgrochemical. ^ ^ ^ accordin , to claim 6, in which 

tue toxic composition is a plant i» «nich 

8 A package according to claim 

tne toxic coition is -^^^^ 8 , each 
9. A package according to claim , 

M . f : on a t least one of said 
compartment containing a composition, at le 

LUed -^^-rsrjrr- - 
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preceding claims, in which the composition is in liquxd or gel 
form. 

11. A package according to any one of claims 1 
to 9, containing a composition in solid form in which each of 

5 the first, second and third sheets comprises a single layer of 
water soluble or water dispersible material. 

12. A package according to any one of the 
preceding claims, in which each sheet has a thickness from 20 
to 500/xm. 

13. A package according to claim 1, in which 
the first sheet has a recess and the first compartment is 

defined by the recess. 

14. a package according to any one of the 
preceding claims, which contains from 1ml to 10 litres of 

15 composition in liquid or gel form or from 0.1 grams to 7kg of 
composition in solid form. 

15. A package according to any one of the 
preceding claims, in which the heat seal is a single 
continuous seal not comprising any intersections with itself. 

16. A package according to any one of the 
preceding claims, in which the water soluble or water 
dispersible material comprises polyethylene oxide, methyl 
cellulose or a polyvinyl alcohol. 

17. a package according to claim 16 in which 
25 the water soluble or water dispersible material comprises a 

cold water soluble polyvinyl alcohol which is 40 to 99% 
hydrolysed or alcoholised polyvinyl acetate. 

18 . a package according to any one of the 
preceding claims, in which the contents are releasable in less 

30 than 10 minutes after contact with water. 

19. A package according to claim 18, in which 
the contents are releasable in less than 1 minute. 

20. A package according to any one of claims 1 
to 6 and 9 to 19, in which the toxic composition comprises a 

35 hydroxybenzonitrile herbicide. 

21. A package according to claim 20, in which 
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# 

. „, 0 nitrile herbicide comprises a mixture of 
the hydroxybenzonxtrxxe net 

ioxynil and bromoxynil esters. 

52 A package accordxng to any 

v first compartment contaxns a 

— a ^---^ . paclta ,e according 

«* elaims 1 to 22, which comprises the steps of; 

being boused by a substantially planar ^ 

placing at least one component of a multr c p 
_ . _ a t least one recess; 

16 "^Z^l second sbeat on tbe flange ana across every 

reeeSS! niacing a third sheet of water soluble or water 
aispersibir^erial over said second sheet U . - U- 
therewith at least one further component of said mul 

20 component composition; and alon9 
beat sealing the first, second and tnir 
to e flange to fore a continuous water soluble or water 
eispersible beat ^ ^ ^ „ which 

25 the first water soluble or water dispersible sheet is deformed 

t^t. claim ,3 or M . 

• «, .-Mrd sheet is also deformed to be non-planar. 
»berem the th rd sheet^ ^ ^ ^ or ^ 

3 „ „herein the or 'each said deformed sheet is deformed by 

thermoforming. f 24 

27 A process accordxng to any one or cxaim 

M . in which 'the first, second and ~ « ^ 

.t e sealing temperature of from 140 to 220 C. 
sealed at a sealrn,^ ^ ^ ^ My one „ f clains 24 

" to 27, in which 'the first, second and third sheets are heat 
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a sealing jaw pressure from 1 x 10* to 3.5 x 10 

kg/m 2 . 

29. A process according to any one of claims 24 
to 28, in which the first, second and third sheets are heat 
sealed with a dwell time from 0.2 to 1.5 seconds. 

30. A process according to any one of claims 24 
to 29, in which the sheets are heat sealed at a relative 
humidity of from 15 to 85%. 
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